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Polycyclic aromatic hydrocarbons (PAHs) in the environment are attracting increasing 
attention for their extended occurence and their mutagenic, carcinogenic and teratogenic effects. 
PAHs are one of the most widely measured group of environmental pollutants, since they are 
widespread environmental contaminants resulting from emissions of a variety of sources, including 
industrial combustion, residential heating and automobile exhaust. Soils constitute the main 
environmental compartment for PAHs accumulation. Anthropogenic PAHs result from the 
incomplete combustion of coal, oil, gas and other organic substances, and are responsible for their 
general increase over the last 100 years. The purpose of this study is to determine the content and 
type of PAHs in urban soils of Sevilla.  
Fifteen PAHs in urban topsoils under different land use (garden, roadside, park and 
agricultural allotment) were determined. PAHs were extracted from freeze-dried soil samples by a 
hexane-dichloromethane (2:1) mixture in a sonication bath. Extracts obtained were cleaned-up by 
an alumina cartridge of 5g. Recoveries varied  from 70 to 115 %, and a certified soil sample (BCR-
524) was also analysed to validate the method. The PAHs determined were: acenaphthylene, 
acenaphthene, phenanthrene, anthracene, fluoranthene, pyrene, benzo(a)anthracene, chrysene, 
benzo(b)fluoranthene, benzo(k)fluoranthene, benzo(a)pyrene, indeno(1,2,3-c,d)pyrene, 
dibenzo(a,h) anthracene, and benzo(g,h,i)perylene. A method of gas chromatography-mass 
spectrometry (GC-MS) was applied to the trace determination of PAHs present in the soil samples. 
Each PAH was separately quantified using a four-point calibration of mixed standard solutions in 
the range 50-1000 µg l-1. Four deuterated PAHs, acenaphthene-d10, phenanthrene-d10, chrysene-
d12, and perylene-d12, served as internal standard. 
Table 1 shows the sum of  PAHs for each soil sample. PAHs concentrations in urban soils 
of Sevilla covered a wide range and variety for the soils under the same land use. The average 
content of total PAH in all samples was 15.3 mg kg-1 and the range was from  0.17 to 73.1 mg kg-1. 
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In agricultural allotment were 4.58-9.41 mg kg-1, being some of these values higher than those 
recommended for agricultural uses (6 mg kg-1). The compounds found in the higher quantities were 
flouranthene>benzo(b)fluoranthene>benzo(a)pyrene. These results are in according to those 
obtained by other researchers.  The high PAHs concentrations found in these urban soils are due, 
principally, to the increasing  traffic. The higher levels of PAHs were detected close to road sites, 
and in two samples of park because of the high level of the traffic close to this zones. Those PAHs 
which present lower molecular weights were found in minor quantities probably due to 
volatilization processes.  
 
Table 1. Concentrations of Σ15 PAHs in urban soils of Sevilla under various land uses. 
Samples Land use PAHs (mg kg-1) 
1 Park 9.77 
2 Park 7.33 
3 Park 11.8 
4 Park 8.04 
5 Park 3.52 
6 Park 0.64 
7 Park 24.8 
8 Park 63.0 
9 Park 0.17 
10 Park 73.1 
11 Park 0.44 
12 Park 14.8 
13 Roadside 47.5 
14 Roadside 3.92 
15 Roadside 8.46 
16 Garden 1.31 
17 Agricultural Allotment 6.03 
18 Agricultural Allotment 4.58 
19 Agricultural Allotment 9.41 
20 Riverbank 7.53 
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